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(54) TYRE STUDDING DEVICE 

(57) Abstract: 

FIELD: automotive industry. SUBSTANCE: 
tyre studding device has antiskid stud 
charging tube, guide tube communicating with 
charging tube and provided with outlet hole 
for antiskid stud, lips for widening the 
hole antiskid stud in tyre tread at driving 
in antiskid stud orientated by flange to 
side of guide tube hole, pusher with drive 
to fit antiskid stud in widened, hole, and 
drive starter. Charging tube and guide tube 
are provided with guide members for 
orientation of antiskid stud in 
circumferential position for its delivering 
and fitting in tyre tread. Section profile 
of indicated tubes meets section profile of 



antiskid stud. EFFECT: increased capacity 
and facilitated studding. 19 dwg 
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(54) YCTPOPiCTBO UJkinOBAHHfl WHH 

(57) Pecfcepa-r: 

M3o6peTeHne othochtch k 

aBTOMo6nnecTpoeHM»o w tcacaeTCH KOHCTpyKqun 
ydpoMCTBa fl/ifl ujunosaHHfl ujmh TpaHcnopTHbix 
cpeflCTB. ycTpowcTBO coflep>KMT 3arpy30HHy»o 
Tpy6Ky Ann lunnoB npoTkiBOCKonbweHwi, 
HanpaBnflfoii^yK) Tpy6Ky, coo6meHHyio c 
3arpy30HHow TpydKOM w MMeiou^yio BbixoAHoe 
OTBepcTtie a^« wina n pot m bockod b>Ke hmh, 
ry6KH AJifl paciunpeHMfl OTBepcTwn b 
rpyHT03ai4ene npOTeKTOpa wi/iHbi npn bboag 
opueHTupoBaHHoro (JxnamjeM b CTopoHy 
OTBepcTMfl HanpaBn«fomeM Tpy6KM wwna 
npoTMBOCKonbKeHMfl, ToriKaTenb c npMBOAOM 
Asia BBOAa Lunna b paciunpeHHoe OTBepCTkie, 
nycKaienb npuBOAa. 3arpy30MHaa Tpy6Ka m 
HanpaB/iflioi^an Tpy6Ka BbinonHeHbi c 
HanpasnfltoiuMMM aneMeHTaMM 
opueHTuposaHUfl iunna b oKpy>KHOM nonoweHHM 
Afifl ero noAaMM m yctaHOBKw b npoieKTop, ripn 



3tom npoo>wfib ceHeHM« yKa3aHHbix Tpy6oK 
noBTOpweT npo(jDM/ib ceMeHua ujuna 
npoTKiBOCKonbwemifl. B pe3ynbTaTe 
yaennHMBaeTCfl npon3BOAMTenbHOCTb h 

TGXHOflOrHMHOCTb UJMnOBaHMH LUklH. 19 HJ1. 
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l/l306p8TeHHe OTH0CMTCR K aBTOM06nribHOM 

npOMbiiuneHHOCTM, a mmbhho k cpeACTBaM 
npoTneocKonb)KeHvin TpancnopTHbix cpeflCTB, 

KOTOpblMH 0CH3Ui3K)TCR npOTBKTOpbl UIMH A'™ 

noBbiujeHMfl mx cu,enneHMR c onopnow 
noeepxHocTbto, xapaKTepM3yiouj,eMCR MaribiM 

K03Ct)Ct)HqMeHT0M CLjenneHMR, M MO>KeT 6blTb 

McnofibaoaaHa b nHeBMSTMnecKMx tunHax AnR 
ynynweHMR TaroBOii bosmowhoctm h 
npeAOxpaHeHUA ot CKonbweHMR. HscroRLuee 
M3o6peTeHne k3C36Tcr ycrpoMCTBa a^h 

UJWnOBaHMfl WMH, T.e. yCTSHOBKM B UJMHbl UJMnOB 

npoTHBOCKonb^eHMR, B3anMOAeMCTay»ou4nx npM 

ABMJKeHMM UJMHbl C AOpOJKHOM nOBepXHOCTbK). 

Oahmm m3 HanpaaneHMM cosashmr 
nHeBMaTMMecKoii UJMHbl, npuroAHOii aha 
BsanMOAeMCTBu^i c AopowHbiM noKpbiTneM, 
xapaKTepM3y»ou4HMC« wanbiM KoacjxfcMUMeHTOM 
cuenneHMR, nanpuMep, b 3mmhmm nepnoA 
BpeMeHM, RB/iReTCR cfjopMHpOBaHne 
npOTetcTOpHoro chor UJMHbl c aneMeHTawM 

npOTMBOCKOflb)KeHMfl B BHAe TBepAblX 

MeTannnHecKnx Lunnos, ycTaHaBriMBaeMbtx Ha 
pa6oneM noBepxHOdn npoTeiaopa 

nHeBMaTMMecKow ujuhw. 

LUnn npoTHBOCKorib)KeHMfl Ana ujmh 
TpaHcnopTHoro cpeACTBa coAepwMT Kopnyc c 

p33BHTblMH onOpHbtMM nOBepXHOCTRMM AnR 

saKpenneHna b pe3MHOB0M cnoe rpyHT03auena 
npOTeKTOpa ujmhw. BHyTpM Kopnyca 3aKpenneHa 
m3hococtomk3R TBepAaR BdaBKa, Bbidynaioi^afl 
H3A KopnycoM Ha 33A3HHyio Bbicoiy, kotopsr 
BbinonH*eTCfl M3 TBepAwx cnnasoB v\m MHoro 
MaTepnana, o6n3A3»oiuero nosbiweHHOM 

TBepAOCTbK) M M3HOCOCTOMKOCTbK>. 

riO CjDOpMe M3BGCTHbie UJMnbl 

npOTMBOCKorib)KeHMfl npeACTaB/iHiOT co6om 
CMMMeTpMHHbie Tena BpaiuenMR c 
HeorpaHMHeHHWM KonnnecTBOM nnocKocTert 
cuMMeipnn, npoxoA«iAnx nepe3 npoAOJibHyK) 

OCb BCT3BKM. llpMMepOM MOlOnHeHMR MO>KeT 
RBHRTbCR M3BeCTHblM UJMH npOTMBOCKOflbWeHMR 

c BCT3BK0M M3 TBepAoro MSTepusns, MMeK)UJ,eM 
npoAonroBaTyK) cfiopMy c p33HOM nnomsAbio 
ceneHun BepwMHbi m ochobshmr (cm. GB, 3. N 
1269520, B 60 C 11/16. ony6n. 1972). Taxoe 
McnoriHeHMe o6ycnosneHO npewAe Bcero 
TexHoncTMMHOCTbK) M3roTOBneHMH wMns M 
TexHonorneM npoueccs ownnoBKM csmom 
nHeBMaTMHecKOM ujuhw. OicyTCTBue 
Heo6xoAHMOCTM ncnorib30BaHMfl MexaHH3Ma 
opueHTai^MM liivinoB npn mx noAase M3 
HaKonwTen» a OTBepcTMe b rpyHT03auene tunHbi 
cyu^ecTBeHHO coKpaujaeT epeMR Ha ownnc-BKy 

LUUHbl. 

fluHaMMKy RBHweHw* TpaHcnopTHoro 
cpeACTBa mcokho paccMaTpusaTb KaK cyMMy 
npoAonbHoro m nonepenHoro nepeMemeHMM 
nHeBMaTHHecKOw wuHbi. B Tex cnysaRx, KorAa b 
AMHaMMKe ABUJKeHUR TpaHcnopTHoro cpeACTBa 
npeo6naAaK)T nacTbie m pe3Kne pa3roHbi m 
topmokchmr (HanpuMep, e3Aa asTOMo6nnn b 
ropOACKMx ycnoBunx), >KenaTenbHO 
ncnonb3oaaTb tunny npoTMBOCKonb)KeHnn ( 
o6ecneMMBaK)iAne waKcnManbHoe ci^enneHne 

UJMHbl C AOpO>KHblM nOKpblTMeM MMeHHO B 
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npoAonbHOM HanpasneHiiH (b oxpy)KHOM 
HanpaaneHMki 6eroBort aopo>kkm 

nHeBMaTnnecKOM tunHbi), a b ycnoBnflx nacTbix 
npyTbix noBopOTOB n 6oKOBoro nonepenHoro 
CKonb)KeHMH npeAnoMTnTenbHO, mto6w Lunnbi 
npoTMBOCKonb>KeHMfl o6ecneHMBann 
noBbtujeHHoe CL\enneHMe ujuHbi b nonspeMHOM 
HanpasneHMM (b MepnAnoHanbHOM 

HanpaBneHHM tunHbi). Oah3ko TpaAni4H0HH0 
ncnonb3yeMbie tunnw npoTMBOCKonb>KeHMR, 
MMeK)tAne b sv\f\e mshococtomkmx bct3bok Tena 
BpameHMR, o6pa30BaHHbie paBHoyAaneHHO 
pacnonomeHHOH o6pa3yK)tAeM BHetuHen 
noBepxHOCTM, o6ecneHMB3K)T paBHwe ct^ennbie 

CBOHCTBa UJMHbl C AOpO)KHblM nOKpblTneM KaK 

npn npoAonbHOM nepeMetneHnn, tbk m npn 
nonepeMHOM nepeMeu^eHnn tunHbi. 3to 
o6ycnoaneHO TeM, hto b naTHe KOHTaKTa scerAa 
pacnono>KeHO orpaHMneHHoe KonnnecTBO tunnoB 
npoTMBOCKonb^eHMR, a MMeHHO cf)opMa ceseHMR 
BCT3BOK c^opMnpyeT cuenHovi ac})c}>eKT. 

flnn TpaHcnopTHbix cpeACTB, ycnoBMR 
pa60Tbi nHeBMaTMnecKnx ujmh kotopwx 
coMeiaioT b oAHHaxoBofi CTeneHH KaK 
npoAonbHoe nepeMemeHvie, TaK n nonepenHoe 
nnn 6oKOBoe, >KenaTenbHo nonyneHne 
noBbitueHHbix ct^enHbix KanecTB tunHbi c 
AOpOKHbiM nonoTHOM. npn MCnonb30BaHMM 
TpaAMi^MOHHbix ujnnoB npOTMBOCKonb)KeHMR, 
BdaBKn KOTopbix BbinonHeHbi b bha© 
qnnMHApOB Mnn KOHycoB, ct^enneHne 
o6ecneMMBaeTCR B3anMOAeMCTBneM TosenHOM 

KpOMKH BCT38KH npM BXOfle B K0HT3KT M TOnbKO 

noTOM Been nnoinsAbio BepujMHbi bctsbkh. 

YcnOBHR BXOfla BCT3BKM B K0HT3KT C AOpO)KHblM 
nOKpblTMeM Ct)OpMMpyK)T B03MO)KHOCTb 

33uenneHMfl c stmm aopokhwm nonoTHOM. H 
eenn npn BXOAe b kohtskt iiinn He 33i4ennncR 33 
noBepxHOCTb, to b nocneAyiomeM oh He 
ynscTByeT b nonHOM Mepe b psGoTe ujmhw no 
noBbitueHnto cu,enneHHR nHeBMSTnnecKoPi ujuhw 

C AOpO>KHblM nOnOTHOM. B C8R3M C 3TMM 
Ue/ieC006p33HO npeAyCMOTpeTb B03MO>KHOCTb 

yBenMHennR nnoiAaAM sohw nepBUHHoro 

KOHTSKTa BCT3BKH C AOpOWHblM nOHOTHOM. 

Oahmm M3 npMMepOB cosashmr 

M3HOCOCTOMKOM BCT3BKM M, COOTBeTCTBeHHO, 

ujMna npoTMBOCKonb>KeHMR, KOTopbie 
o6ecneMMBanM 6w HeoAMHSKOBbie ci^ennbie 

CB0MCTB3 nHeBMSTMHeCKOM UJMHbl C AOpO)KHblM 

noKpbiTMeM, mo>kho p3ccM3TpMB3Tb peujeHMe no 
b SU, 3BT. cb. N 495218, B 60 C 11/14, 
ony6n. 1976 r. B stom oxpaHHOM AOKyMeHTe 

BCT3BK3 UIMna npOTMBOCKOnb)KeHMR BbinoriHeHa 

e BMAe t4M/iMHApa c annMncoM b ochob8hmm m 
BepujMHe. AaHHyto BCTaBicy mo>kho 
paccMaTpMsaTb ksk cfwrypy mjim Teno, MMeiou^ee 
orpsHMMeHHoe KonMnecTBO nnocKOCTeii 

CMMMeTpMM. 

Oah3ko BbinonHeHMe bctsbkm b BMAe 
i^M/iMHApa npMBeno k 33TpyAHeHMK) b petueHMM 
3aAasM no 33KpenneHMio bctsbkm b Kopnyce 
ujMna. Hcnonb30B3HMe loieR MnM npeccoBOM 
nocsAKM He Aano Tpe6yeMbix pe3ynbT3TOB, TaK 

KaK M3-3a A^H3MMMeCK0r0 B33MMOA6MCTBMR 
BCTSBKM C AOpOKHbiM nOKpblTMeM BCT3BK3 
14:28:10 Page: 3 
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pa36neana noca^OMHoe OTBepcTue n Bbinaflana. 
nonyHeHHbiM ujun npoTHBoexonbweHWH uiMen 
Manbiw cpoK cnyw6bi. C Apyroti dopoHbi, 
Aanna* BCTaeKa Taxwe npeAycMaipuBaeT 

TOHeHHbIM BXOA B KOHT3XT. 

OflHaKO OAHoro ncnonHeHna earaBXM b bhag 
npoflonroBaToro Tena c ceneHneM b bma© 
reoMefpusecKOM cfwrypbi, \AMe\ou\ev\ 
orpaHHMeHHoe KonnwecTBO nnocxocTefi 
CMMMeTpnn, HeAOCTaTOHHO a™ Toro, HT06bl 
AOCTMHb opueHTupoBaHHoro nonoweHMH ujuna b 
npoTetaope ainHbi. KaK npaBuno, Ana wunoB 
wcnorib3yK)TCfl Kopnyca, BHeiuHflH noBepxHOdb 
KOTopbix o6pa3oaaHa o6pa3yK>me£i Tena 
BpameHMfl Ha paBHoyAaneHHOM paAwyce. B 
pesyribTaTe nonynaeTca ujhh 

npoTUBocKonbweHWH, BHeujHe He 

OTnunaioiAHMcn ot cTaHAapTHoro c 

miflMHApHHeCKOM ViriM XOHHHeCXOW BCT3BK0M. 
YCTaHOBHTb OpMeHTMpOBaHHO T3KOM UJUn 
npOTHBOCKOnb)KeHMfl B npOTeKTOp LLIUHbl MO>KHO 

TonbKO pyHHbiM TpyAOM, a npn ncnonbsoaaHUM 

3BT0M3Ta Bee LUMnbl yCTaHaBHUBaJOTCa c 

xaoTHHHbiM opMeHTMpoBanneM. Tanaa 
ydaHOBKa He no3BonaeT nonynnTb b wuHe apxo 
Bbipa>KeHHbie nanpseneHHbie cijenHbie 

CBOWCTB3. 

H3BecTeH mun npoTMBOCKonbweHHfl Ann whh 
rpysoBoro 3BTOMo6unfl, coAepwsmHM MMefomun 
onopHbiM 4>naHei4 xopnyc, BHyTpn KOTOporo 
saxpennena BbiCTynaiomaR Ha 3BfXBHHy\o 

BblCOTy Hapy>Ky H3HOCOCTOMXafl BCTaBKa M3 

TBepAoro MaTepnana, BbinonHeHHsa b BMfle 
Tena npoAonroBaTort c})opMbi c orpaHMseHHbiM 
swcnoM nnocxocTePi cuMMeTpnn b npoAonbHOM 
HanpaBneHnn (cm. DE, 3. N 1202156, B 60 C 
11/16, ony6n. 1965). 

AaHHaa BCTaBxa npeACTasnaeT co6ow 
npaBuribHyK) npn3My c paBHo6eApeHHbiM 
TpeyroribHMKOM v\m xeaApaTOM b ochob3hhh. B 

CBR3M C 3TMM f\BHHO)A BCTaBXe flpHCyiAM BCe Te 

HeAOCTaTKM, KOTopwe 6binn ormcaHbi paHee. 
KpoMe Toro, BbinonHeHwe caMoro xopnyca c 
BbicTynawiM, noxo)KMMM Ha aneMeHTbi 

npOCTpaHCTBeHHOM OpneHTaL|MH B npOAOJlbHOM 

HanpasneHMM caMoro xopnyca, no3BonaeT 
onpeAenmb opMeHTaijuK) bct3Bkm 

OTHocmenbHO xopnyca (nwewunnecfl na xopnyce 
npoAO/ibHbie BbicTynbi cooTeeTCTByKrr MecTy 
nonoxeHUH ymoB reoMeTpunecxoM (Jwrypbi 
ceseHUJi BCT3BKM), ho He Aax)T npeACTaBneHMfl 
06 opueHTai^nn bctsbkm oTHOcmenbHO 
npOAonbHoro oxpy>KHoro HanpaaneHMfl 
npoTexTopa nHeBMa™necxovi lumhw. A 
BbinoriHeHHbiM xpyrnbiM onopHbiii cfcnaHeij He 
yMacTByeT b npoi^ecce opneHTMpoB3HHOM 
ycrraHOBKM ujuna b WHHy. 3tot cfwiaHeq 
nanpasneH Ha pewenue 3aAaww no ctwxcaijuM 
ujuna b rpyHT03ai4ene. B cbhsh c TpyAHoemMM 
no peiueHHK) 3aAann npocTpaHCTseHHOM 
opueHTamin liinnoB b uuuHe b ashhom 
naTeHTHOM MCTOMHUxe npeA/iaraeTCfl 
ncnonb3oeaTb Asa Tuna bct3box: b ceneHMH 
KB3Ap3T win paBHo6eApeHHbiPi Tpeyro/ibHux. 
npn ncnonb30BaHMM Taxnx ceneHMM nK)6afl 
ydaHOBKa ujuna npuBOAUT k TOMy, hto oh 
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H633BMCMM0 OT nOHOWeHMR CTaHOBMTCR 

opneHTnpoaaHHbiM no MecTy ycT3H0Bxn. B 
C8H3H c 3thm yxssaHHbie BbicTynbi Ha xopnyce 
lunna He MoryT paccMaTpMB3TbC« xsx aneMeHTbi 
npocTpSHCTBeHHOH opMBHTai^nH xopnyca, T3X 
K3K 3th BbiCTynw ne ynscTByiOT b npoqecce 
opMeHTatjHH ujiina b npoiexrope ujhhw. 

M3B6CTH0 yCTpOMCTBO f\T\9\ UJUnOBaHUH UUHH, 

coAepwamee 3arpy30MHyio Tpy6xy pj\9\ ajnnoB 
npOTHBOCxonbweHwn, ryCxw a^h paciunpeHMR 
OTaepcTMR b rpyHT03ai4ene npoTexTopa ujuhw 
npn bboab opueHTMposaHHoro cjDnanneM b 
cTopoHy oTBepcTMfl ujuna npoTMBOcxonb)KeHMR, 
TonKaTenb c npMBOAOM a^a BBOAa ujuna b 
pscuuMpeHHoe OTBepcTue, nycKaienb npviBOAa m 
Hanp3BfiflK)u^yKD Tpy6xy, coo6iAeHHy»o c 
3arpy30HHOM Tpy6xoii v\ MMeKDiAyto BbixoAHoe 
OTBepcTue aha ujuna npoTHBOcxonb>xeHMfl (cm. 
FR, 3. N 2438552, B 60 C 1 1/16, ony6n. 1980). 
HeAOCTaTXOM AaHHoro ycTpowcTBa HBnneTCH 

TO, MTO OHO MO)KeT 6blTb MCnOJlb30BaHO TOnbXO 

Ann iunnoB b BMAe npaBMnbHbix Ten Bpaiuennq, 
T.e. BHetuHne noBepxHOCTM xoTopwx 
o6p33oeaHbi psBHoyAaneHHofi ot npOAonbHoii 
ocm o6pa3yK)inew. flsHHoe ycTpowcTBO MMeeT 
cpeACTBa opneHT3i4MM ujuna, o6ecneHMBaK)inne 
ero nono)xeHMe b Tpy6Kax onopHbiM c})n3Hi4eM b 
CTopony oTBepcTun b rpyHT033i4ene. Ho AaHHoe 
ycTpowcTBO He opneHTMpyeT nono)KeHMfl Lunria 
OTHOCHTenbHO ero npOAonbHoii ocu. B cnysae 
ncnonb30BaHn« ujunoB HenpsennbHOM (f)opMbi, 
T.e. MMeromitx npocTpsHCTeeHHyK) opueHTsi^MK) 
no npoAonbHOM ocu, AaHHoe ycTpoiicTBO He 
6yAeT paccMSTpHBaTbcn xax npaBMnbHoe Teno 

Bp3U4eHHfl. 

B to we BpeMfl npn ncnonb30BaHnu ujunoB, 
nMewiAnx npocTpSHCTBeHHyio opueHTai^MK), 

T3XMX Xax, H3npHMep. OnHCSHbl B SU, 3BT. CB. 

N 495218, Heo6xoAMMO, hto6w npn oiunnoBxe 
ASHHbie uinnw opueHTMpoeaHHO yxnaAbiBanncb 
6bi no pucyHxy 6eroBOM AOpoxxn npoTexTopa. B 
3tom cnynae mo>kho 6bino 6w o6ecneMMTb 
nonyneHne y ujuhw pa3Hbix no HsnpaBneHMio 
CMennbix xasecTB. 

KpoMe Toro, ycTaHoeneHO, hto Harpy3xa, 
AePicTByjoiAafl Ha iimn npw xoHTaxTe ero c 
AopoxHbiM nonoTHOM, co3AaeT ycnoanfl a^ih ero 

BbtBOpaHMBaHMfl M3 OTBepCTMfl TpyHT033L^en3. B 

cb«3m c 3thm HexoTopbie lilMnbl 
npoTMBOcxonbweHUA BbinonHntoTC« c 
yBennHeHHbiMM no p33Mep3M b HanpaBneHvin 
ABwweHHH MacTflMM onopHoro cjDnaHi^a. Taxon 
Lunn npn coxpaHeHnn npaBunbHOM cf>opMbi 
xopnyca b BMAe Tena spau\eH\AS\ b uenoM MMeeT 
HenpaBunbHyio cJ)opMy M3-3a pa3nnMMfl 
nonepenHbix pa3MepoB onopHoro (fcnaHua b 
pa3Hbix HsnpaBneHMflx. flnn opneHTnpoBaHHOM 

yCT3H0BKM T3KHX UJMnOB npOTMBOCKOnbKeHMfl B 

npoTexTop nocneAHne Aon>KHbi nocTynaTb M3 
ycTpoMCTBa An« ujunoBaHMfl y>xe 
. opueHTupOBaHHbiMn no xpaMHeui Mepe b 
aneMeHTaM caMoro ycrpoMCTBa. 

HacToau4ee M3o6peTeHne HanpaBneHO Ha 
peiueHMe TexHunecxofi 3aAann no o6ecneHeHMK) 
b ycTpowcTBe A/ifl ujunoBaHMfl ujhh (J}yHxi^vivi 
npoAonbHOfi opueHTai^MM ujuna 
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npOTHBOCKonbweHHfl. flocTMraeMbifi npM stom 
TexHunecKHM pe3ynbTaT 3aKn»0Ha6Tcn b 
ynpoiuGHMM npoMecca oiunnoBKM ujmh, 
C0Kpau46HMM speMGHn Ha npOBefleHne 
oujunoBKM m noBbttueHnn axcnnysTSUMOHHbix 

K3M6CTB OUJUnOBaHHblX LUMP. 

yxassHHbiM tgxhmhgckmm peaynbTaT 
AOCTuraeTCfl tgm, hto ycTpotiCTBO Ann 
ujunoBaHun ujmh, coAepwsiuGG 3arpy30MHyK) 
Tpy6xy Ann uunnoB npoTMBOCKonbWBHMn, ry6KM 
Ann pacujupeHMfl OTBepcTMfl b rpyHT03ai4ene 
npOTeKTOpa tunHbi npM bboag 
opueHTupoBaHHoro o>n3Hii,BM b dopoHy 

OTBGpCTMR lUMna npOTMBOCKOnbWGHMn, 

TonKaienb c npuBOflOM Ann bboa3 tunna b 
pacujupeHHoe otbgpctmg, nyooTcnb npMBOAa, m 
HsnpaBnajoiusn Tpy6Ka, coo6m6HH3n c 
3arpy30HHOM Tpy6K0M m MM6K)ui,3n BbixoAHoe 
OTBepcTue Ann ujuna npoTMBoexonbweHMn, 
3arpy30HHan Tpy6Ka, HsnpsBnnioiusn Tpy6Ka m 
BbixoAHoe oTBepcTue nocnGAHGM mmgiot 
HanpaBfiHK)unne a/iewieHTw Ann 

opmghtmpobshhom ydaHOBKM wMns 
npOTMBOCKonb>KeHMn b npoTeKTop. 

YKasaHHbie npM3HaKM nBnnKrrcn 

cymecTBeHHbiMM m B3anMOCBn3aHbi Me>KAy 
co6om c o6pa30BaHMew coBOKynHOCTM 
cymecTBeHHbix npn3HaKOB, aoctstomhom a™ 
nonyneHun Tpe6yeMoro TexHunecKoro 
pe3ynbTaTa. 

TaK, ochsiughmg Tpy6, no KOTOpbiM 
nponcxoAUT nepeMeineHwe tunnoB 

npOTHBOCKOnb)KGHMn B CTOpOHy BblXOAHOrO 

OTBepCTna HanpaBnnHDiuGM Tpy6KM, 

HanpaennroiUMMM aneMGHTaMM noasonnGT b 
30He BbixoAHoro OTBepcTMn pacnonowwTb tunn 
npoTMBOCKonb)KeHMn, MMeramMM co6cTBeHHbie 
aneMeHTbi npocTpaHCTBeHHOM opMeHTauMM, 

OpMeHTMpOBaHO OTHOCMTenbHO BblXOAHOrO 

OTBepCTMn nnn KaKOro-nn6o aneivieHTa caMoro 
ycTpofiCTBa. B stom cnynae onepaTop mo>kgt 
ycrraHOBMTb lump npoTMBOCKonbrceHMn b 
rpyHT03auen npoTeicropa ujuhw c tom 
opweHTamievi nonoweHMn nn6o onopHoro 
cfenamja, nn6o bct3bkm OTHocmenbHO pucyHKa 
6eroBOM aopokkm m HanpaBneHun ABMweHMn 

UUMHbl. 

HacToniuee ycTpovicTBO no3BonneT 
aBTOMaTM3npoBaTb npoi^ecc otunnoBKn ujmh 

npOCTpaHCTBeHHO OpueHTMpOBaHHblMM UJMnaMU 
npOTMBOCKOnb>KeHMn. 

HacToniuce n3o6peTeHMe noncHneTcn 

KOHKpeTHbIM npMMepOM, KOTOpbiM, OflHaKO, He 
SBnneTCn eAMHCTBeHHO B03MO)KHblM f HO 
HamSAHO AeMOHCTpMpyeT B03MO)KHOCTb 
AOCTMKeHMn (IpMBeASHHOM COBOKynHOCTbK) 

npn3HaK0B Tpe6yeMoro tgxhmmgckoi-o 
pe3ynbTaia. 

Ha dpv\r. 1 - npoAonbHbiii pa3pe3 wuna 
npoTMBOCKonwKeHMfl, ycTaHoeneHHoro b 
npoTeicrope nHGBMaTMMecKOM wmhw; 

Ha (})Mr. 2 - bma CBepxy Ha ujun 
npoTWBOCKonbweHvifl no <pv\r. 1 , nepawti npMMep 
ncnonHeHun; 

Ha ctDnr. 3 - bma CBepxy Ha mun 
npOTMBOCKonb>KeHMn no <$)Mr. 1, btopom npMMep 
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McnonHeHun; 

Ha a>Mr. 4 - nepBWM npMMep McnonHGHMn 
ceMBHMn b bma© TpoyronbHMKa; 

Ha cf)Mr. 5 - btopom npMMep McnonHGHMn 
5 ceseHMfl b bmag npnMoyronbHMxa; 

Ha (Jwr. 6 - TpeTMM npMMep McnonHGHMn 
cesenMn b bma© annMnca; 

Ha cf>Mr. 7 - neTBepTWM npMMep McnonHeHMn 
ceweHMfl b bmag Tpanei^MM; 
10 Ha 4)Mr. 8 - nnTbiM npMMep McnonHGHMR 
ceneHMfl b bma© nonyxpyra; 

Ha 4>nr. 9 - LUGCTOM npMMGp MCHOnHGHMn 

ceneHMfl b bmag xsaApaTa; 

Ha c|)Mr. 10 - CGAbMOM npMMep McnonHGHMn 

15 CGMGHMW B BMAG KB3ApaTa CO CKOLUGHHblMM 

ymaMM (BocbMMyronbHMK); 

Ha 4>nr. 11 - bma CBGpxy na ujMn 

npOTMBOCKOnb)KGHMR C SnGMeHTOM 

npOCTpaHCTBGHHOM OpMGHTai^MM; 

20 na <t>Mr. 12 - cghghmg A-A no (}3Mr. 16; 

Ha cfwr. 13 - pacnonoKGHMG LUMnoB 

npOTMBOCKOnb)KGHMH B flpOTGKTOpG, nepBbiM 

npMMGp; 

Ha cjwr. 14 - pacnonoxeHMG tuMnoe 

25 npOTMBOCKOnb)KGHMfl B DpOTGKTOpe, BTOpOM 

npMMep; 

Ha dpMr. 15 - npoAonbHbiM pa3pG3 
ydpoMCTBa Ann uiMnoBaHMn ujmh; 

Ha cf)Mr. 16 - to )kg, hto Ha 4)Mr. 15, 
30 nono>KGHMG ycTaHOBKM ujMna 

n p otm BOCKon b)KG h m n b rpyHTOsai^Gn. 

Ha 4)nr. 17 - bma Ha BbixoAHoe OTeepCTMG 
HanpaBnnjou^GM Tpy6xM ycTpoMCTBa; 

na <})Mr. 18 - cghghmg HanpaBnnjOLUGM 
35 Tpy6xM; 

Ha o>Mr. 19 - bma Ha BbixoAHoe OTBepcTMe 
HanpaBnnK)U4GM Tpy6KM ycrpoMCTea npM 
HanMHMM ujMna n potm b ocxon b>K6 h m n . 

npGAJiaraGMOG cornacHO m3o6pgtghmkd 
40 ycTpOMCTBO Ann uiMnoBaHMn uimh 
npGAHa3HaseHO Ann yxnaAKM b OTBepcTMn 
rpyHToaau.enoB npoTexropa ujmhw ujmpob 
npoTMBOCKonwKeHMn, mmgkdui,mx 

npOCTpaHCTBeHHyK) OpMeHTaU,MK) HM6o BCTaBKM 

45 OTHOCMTenbHO Kopnyca, nM6o onopHoro dpnaHi^a 
OTHOCMTenbHO Kopnyca, nM6o kom6mh3limk} 
BCTaBKM m c^naHi^a OTHOCMTenbHO Kopnyca 
ujMna. 

UJMn npoTMBOCKonb)KeHMn Ann 

5Q TpaHcnopTHoro cpeACTBa (dpMr. 1-3) coaepwMT 
Kopnyc 1, BbinonHeHHbiM c cfrnaHueBOM onopHOM 
noBepxHOCTbJO 2, npeAH33HaMeHHOM Ann 
3axpenneHMn xopnyca b oTBepcTMM 
rpyHT03auena nHeBMaTMMecxoM ujmhw 3. Kopnyc 
55 BbinonHeH c qeHTpanbHbiM OTBepcTMeM 4, 
np6AH33H3M6HHbiM Ann pa3Meu4eHMn m 

33Kp6nn6HMn M3HOCOCTOMKOM BCT3BKM 5 M3 

TBepAoro MaTepMana (M3 cnei4ManbHoro cnnaBa 
win KepaMMKM). 
6Q UsHococTOMxan BCTaBKa 5 M3 TBepAoro 
MaTepMana (c}3Mr. 1) npeACTaBnneT co6om Teno 
npoflonrosaTOM dpopMbi c paaHOM nnouj.aAbK) 
ceseHMn b ochob3hmm 6 m eepuiMHe 7. B o6uJ,eM 
cnynae BCTaBKa Mo>KeT npeAcrraBnnTb co6om 
Konyc (npMMep McnonHeHMn noxa3aH Ha o>Mr. 1) 
c ManbiM yrnoM kohychoctm, 3a cneT KOTOporo 
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o6ecneHHBaeTc« yAepwaHvie BCTaBKM b KOpnyce 
uinna. npM Manwx yrnax KOHycHocTn, 
onpeAeneHHbix nonaflaHneM b fluanaaon yrnos, 
MGHbaiMX yrna TpeHM«, npoRBnReTCR kjimhobom 
SC^CfceKT CaMOTOpMOWeHHH, b pe3ynbTaTG 5 

KOTOporo npwnoweHne BHewHePi cunw He MOweT 
BbiaBaTb nepeMeu4GHne OAHoro Tena 
OTHOCHTenbHO Apyoro. npn tbkom ncnonHeHwn 
BdaBKa nofl AewcTeneM ahhsmhhbckom 
HarpyaKM co dopoHbi aopoahom noBepxHocrw 10 
K3K 6bi caMoaaTflrneaeTCfl b OTBepdMe Kopnyca 

M HaA6)KH0 T3M yA6p>KMBaeTCR. 

EdecTBeHHO, mto AaHHbiM npMMep 
McnonHeHMR bct3bkm no c})opMe He RBnReTCR 
eAUHCTBeHHbiM. BdaBKa MOweT 6biTb 15 
BbinoriHeHa b bmac BornyToro KOHyca. 

0C06eHHDCTbK) BCT3BKM M3 TBGpAOrO 

MaTepnana, BbinonHeHHOM c pa3HbiMn 
nnoii^aAflMM ceneHUM b ochobshmm m BepuiMHe, 
HB/ifleTCH cjDopwa ee ceneHMR, KOTOpaw 20 
onpeAerifleT npoaeneHMe cqenHbix KanecTB m mx 
n3MeHeHkie no HsnpsBnenMRM oTHOcmenbHO 
MecTa nonoweHMfl Ha 6eroeoM Aopowxe m 
pewwvia pa6oTbi nHeBMaTMnecKOM wmhw. 

Ana nonyneHi/m HeoAnnaxoBbix no 25 
HanpaBneHURM nepeMeujeHMR nHeBM3TMHecK0M 
uiMHbi ci^ennbix noBbiujeHHbix cbomctb ceneHne 
8 Aonx<HO npeACTaBJiRTb co6oti 
reoMeTpMHecxyK) cj)nrypy c orpaHnneHHbiM 
KonusecTBOM nnocKOCTew cuMMeTpuw. Hpn 3 q 
ncnonb30BaHnn ceneHMR b BHAe TpeyronbHuna 
(c£w\ 4) mowho nonyHMTb oseHb BbicoKne 
ci^enHbie xanecTBa b tom nanpaBneHnw, b 
kotopom BCTaBKa 6yAeT oGpameHa cbomm 
ocHOBaHneM 9 (nMHetiHbiM koht3kt), npn 35 
coxpaHeHMM o6biHHbix ci^enHbix KanecTB co 
CTopoHbi BepuJMHbi aToro TpeyronbHMKS 
(TOMeHHbiw KOHTaKT). Tot we caMbivi pe3ynbTaT 
mo>kho nonyMHTb npw ncnonb30BaHHM ceseHMR b 
BHAe nonyxpyra (4)Mr. 8). PasnMHHbiM nMHetiHbiM 4Q 
KOHTaxT no pa3HWM HanpaBneHMRM 
o6ecneHMBaeTCfl BbinonHeHHeM ceneHMR 8 b 
BHAe npRMoyronbHHxa (0nr. 5) nnki Tpaneijwn 
(cJjMr. 7). ripw BbinonHeHMM ceneHMR b BHAe 
annwnca (<})Mr. 6) mo)kho nonyMHTb TonenHbiM 45 
KOHTaKT npH Bxofle b n»o6oM M3 HanpasneHHw 

B33MMOAeMCTBMR, HO 06ecneHMTb npM 3TOM 

6onbiuyK) nnomaAb noBepXHOCTHoro KOHTaiaa b 
tom HanpaBneHHM, b kotopom annwnc 
opMeHTHpoeaH cBoert 6onbiiievi ocbio. 5 q 

EcTecTBeHHO, hto peanbHO npeaycMOTpeTb 
Bee ycnoBHR m mctko onpeAenwTb, mto WMn 
6yAeT pa60TaTb Tonbxo b xaKOM-TO oahom 
HanpaBneHMM, HeB03M0>KH0. B Tex cnynaR, 
KorAa b AHHaMuxe ABMweHMH TpaHcnopTHoro 55 
cpeACTBa npeo6naAa»OT sacTwe pe3Kne 
TopMOKeHMR (HanpHMep, e3Aa aBTOMo6nn« b 
ropOACKwx ycnoBMRx), >KenaTenbHO, hto6w b 
nHeBMaTHHecKMx ujMHax c ujunaMM 

n pOTH B OCKOn b)Ke H M R BCT3BKM 6binM q Q 

opweHTupoBaHbi KOHTypoM CBoero nonepesHoro 
ceneHHR Tax b HanpaeneHMM ABM)KeHMR 
aBT0M06nnn, mto6w bo B3awM0AeficTBne c 
AOpo>KHOM noBepxHOCTbK) BCTaBKa BCTynana no 
nwHMM Han6onbiuero KOHTaiaa (c{)Mr. 14). A 
KorAa Aopora n3o6nnyeT pe3KMMM KpyTWMM 



noBopoTaMH, npoxoA^MbiMM Ha bwcokhx 
CKopocTRx, i*nn nMewTCfl ycnoBMR nonepeHHoro 
ABn>xeHMR tuMHbi, >xenaTenbHO, mto6w BCTaBKM 
6binn opneHTMpOB3Hbi no nnHMH MaxcwManbHoro 
KOHTaxTa b CTopoHy B03MO>KHoro nonepeHHoro 

CMeiAeHMR nH6BM3TWHeCK0ii UJMHbl (c}DMr. 13). 

B HexoTOpbix cnysaRx Han6onee 
onTHManbHOii opneHTnpoBK0M nonepeHHoro 
ceneHHR BCTaBKM uj^na npoTHBOCKonb)KeHMR 
MO)xeT 6biTb Kaxoe-nnOo npoMe)xyTOMHoe 
nonoxenwe Me>KAy AayMR onncaHHbiMn Bbiiue, 
to ecTb noA yrnoM k HanpaaneHMK) ABHweHUR 

3BT0M06nnR. 

KpOMe Toro, BCTaBKa MoweT 6biTb 
BbinonHena nycTOTenoPi npw coxpaHeHMH 
reoMeTpMsecKOM 4)OpMbt ceneHMR, oAHaxo, b 
BMAy Toro, hto KpOMe o6nerneHMR tuuna no eecy 
AaHHbiii npMMep hhmgm hb OTnMHaeTcn ot paHee 
paccMOTpeHHbix, to oh MnnxocTpaTMBHo He 

npHBOAWTCR. 

B tom cnynae, xorAa h6o6xoammo C03AaHne 
noBbiujeHHbix ci^enHbix KanecTB b pa3Hbix 
HanpaBneHHRx 3a cseT o6ecneHeHMR nHHeMHoro 
KOHTaiaa, BCTasxa MO)xeT 6biTb BbinonHeHa c 
ceseHMeM b BHAe KBaApaTa (cf)nr. 9) vinn b BHAe 
KBaApaTa co CKOujeHHbiMM ymaMM, 
RBnRiomerocR BOCbMMyronbHUKOM (cpur. 10). 
BnonHe bo3mo>kho nonyneHne ceneHMR b Bufle 
ujecTMyronbHMKa nnvi whom MHororpaHHOM 
4>nrypw (He npwBOA«TCR). 

KpOMe Toro, mo>kho ncnonb30BaTb xopnyc 
iiinna npoTMBOCKonb>KeHHR Ana ycT3H0BKn 
BCTaBKM KaK co cnei4nanbHo 

Cnp0CjDMnHp0B3HHblM nO CeHeHMK) OTBepCTMeM 4 

($nr. 2, bma csepxy), tsk m c OTBepcTHeM 
Kpymoro ceneHMR (4)nr. 3, TpaAni^woHHoe 
McnonHeHMe Kopnyca), b kotopom bct3bk3 6yAeT 

4>HKCMpOB3TbCfl fpaHHMM. 

BCTaBKa MoxeT 6biTb BbinonneHa b BHAe 
npsBM/ibHoPi npn3M3TMHecK0M cfwrypw c 
ceneHMeM no oAHOMy us yxa3aHHbix npMMepoB. 
B 3tom cnynae npeAycMaTpMBaioTCR 
cneunanbHbie Mepbi no aaxpenneHkiK) bctsbkh b 
Kopnyce iunna. 

npw ncnonb30B3Hnn BCTaBKM b BMAe Tena 
npoAonroBaTOM o>opMbi c onpeAeneHHbtM 
ceneHHeM, HanpHMep, MMeioinMM yrnw m rpaHM 
(CTopoHbi), B3>KHbiM nBnReTCR ee yCTaHOBKa B 
Kopnyce m ee opneHTaLjMH oTHOCHTenbHo 
Kopnyca, c TeM, MTo6bi npM oiuwnoBKe ujhhw 

C03AaHbl 6blHH OAH03H3HHO BMAHMbie 

npeAnocbinKH no npaBMJibHOM opneHTwpoBaHHovi 
yx/iaAxe iunnoB b npoTeicrop ujhhw. B KanecTBe 
aneMeHToa npocTpaHCTBeHHoii opweHTaunn AnR 
ujMna npoTMBOCKonbJKeHMR Moryr 

paccMaTpwBaTbcn K3K cneuvianbHO 

BbinonHeHHbie no npoAonbHofi ocw Kopnycs 
BbicTynw, rpaHM m t.a., Ha/iHMMe m (f)opMa 
KOTopwx no OTHoiueHMK) k cJ)opMe caMoro 
Kopnyca linn OTAenbHbix ero nacrea 
oAHO3HasH0 yxa3biBaeT na nonoweHMe BcrraBKM 
b caMOM Kopnyce. B KanecrrBe Han6onee 
onTMManbHoro npMMepa wcnonHeHMR tskmx 
aneMeHTOB npocrrpaHCTBeHHOM opneHTai^nn 
mo)kho paccMaTpHeaTb onopHWM $naHei^ 2 
xopnyca 1 (cm. c})Mr. 1-3). BbtnonHeHwe 
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onopHoro cpnaHija c paannMHbiMM pa3MepaMn no 

AHHHe H UJMpUHe n03B0nH6T M6TK0 

opueHTMpOBaTb npu OLUMOOBKe npOTeicropa 
ujuHbi nonoweHwe wwnoa npoTHBOCKonbweuMfl 
no OKpywHOMy HanpaBnennK) 6eroBOM aopowku 
(cm, <pw. 13 m 14). 

flpn 3TOM npu C03AaHnn onpeAeneHHoro 
uunna ero KOHKpeTHyK) BCTaBKy, MMewmyio b 
ceneHMn onpeAeneHHyio reoMeTpMHecKyio 
cjwrypy, mokho Taione opuBHTMposaHHO 
OTHOCMTenbHO ctopoh c})naHL4a 2 ycraHOBMTb b 
KOpnyce. Ann aciaBOK c reoMeTpHMecKMMH 
(f)nrypaMn b ceMeHMM, MMeratuHMM pasHbie no 

AnMHe CTOpOHW H HBCMMMBTpHHHyK) 

KOMno3ML|MK) (HanpuMep, b suae Tpaneijwu), 
mo>kho npu coxpaHeHMM (£opMbi onopHoro 
cfrnaHija 2 no (Jwr. 2 oflHy H3 ctopoh BbinonnwTb 
AnnHHee Apyrow b stom we HanpaBneHwu. 

B KanecTBe npuMepa ncnonHennfl 
aneMeHTOB npocTpaHCTBeHHOM opneHTat4nn 
mo>kho paccMOTpeTb CHa6weHne Kopnyca wnna t 
MMejounero KonbijeBOM onopHbiii (pnaHeii 2, 
oahmm peSpoM wecTKocTM 10, HanpaeneHHbiM 
no Annne ujuna ot OTKpbiToro Topi^a (rAe 
BdaBKa BbidynaeT Hapywy) ao cfjnaHi^a 2. 3to 
pe6po Aon>KHO 6biTb cc^opMMpOBaHo c tom 

CTOpOHW BCT3BKH, KOTOpOM UJUn 

npoTMBOCKonbweHMfl AonweH opueHTHpOBaHHO 
ycTaHaBnuBaTbcn b npOTeiaop. 3tot npwwiep 
noKa3aH Ha (frwr. 1 0 n 11 . 

BbinonneHne tuvina npOTMBocKonbweHHH c 
pasnnHHbiMM pa3MepaMM KaK bctsbku, Tan m 
Kopnyca b qenoM vuih ero nacTM (HanpuMep, 
onopHoro (pnani\a) b AByx B3anMHo 
nepneHA^KynflpHbix nanpsBneHHax csoero 
nonepesHoro ceneHMR no3BonneT 

opueHTMpOBaTb tunn b i^enoM oTHoa/rrenbHo 
npoflonbHOM ocw 6eroB0Pt aopokkm npoTejoropa 
(cj)nr. 13 w 14). npocTpaHCTseHHan opneHT3i4wfl 
ujunoB npoTMBOCKonbweHMH nossonaeT AOCTUMb 
yBennMeHn« cunw ci^enneHUfl whhw c 
Aopo>KHbiM nonoTHOM 6ea CHMKeHum 
conpoTusneHMfl BbiBOpaMMBaHMK) iui/ina Ha 

peWMNiaX C MHTeHCMBHOM AMHaMHHeCKOti 

Harpy3KOM b HanpaBnennvi ABWKeHvm 
aBTOMo6nnfl. (Ipn stom opueHTupoBKa MOweT 
npecneAosaTb caMbie pa3nwMHbie i^enn, b 
nacTHOCTM o6ecneHeHne MSKCMMsnbHoro 
ycunun cqenneHua ujhhu c aopowhwm 
nonoTHOM Ha npeo6n3A3K)innx pewntviax 
ABM^eHnq, o6ecneneHMe MUHMManbHoro M3H0ca 
ujMna npw MaxcMMa/ibHOM conpoTUBneHMM ero 
BbiBopanuBaHHK) m t.A- 

KoHCTpyKTMBHoe ncnonHeHvie ujuna 

npOTHBOCKOnbJKeHMH C BCT3BK0M no 

M306peTeHMK) n03BOnfleT CHM3HTb B HeKOTOpblX 

c/iysaflx pacxoA MaTepnana, noBbictiTb 
ci^enHbie KanecTBa m 6e3onacHocTb ABuweHna 
Ha ynacTKax AOporn c ManbiM K03cl)ct)Mi4MeHT0M 
ojenneHHH. npn 3tom c TexHonorvmecxoM tohkm 
3peHna ycno>KHeHMe KOHCTpyKi^wn npaKTHMecKM 
OTcyTCTByeT, TaK KaK npw coxpaHeHMM 
TexHonornnecKoro npoMecca M3roTOBneHna n 
o6opyAOBaHM9 nepeHacTpoPiKe n M3MeHeHHK) 
noABeprawTCfl HacTpoeMHbie napaMeTpw n 
ToxibKO Te y3nbi, KOTopwe ynacTByiOT b 
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C})OpMHpOBaHHl/| C8H6HMfl BCTaBKli M OTBepCTMR B 

KOpnyce lunna. 

Ha (pur. 15 noKa33HO ycTpowcTBO Ana 
WMnoBaHMfl ujhh tunnaMM npoTHBOCKonb^ennq. 

YCTpOMCTBO COABp>KHT CMOHTMpOBaHHyK) 

HenoABn>KHo b Kopnyce Hanpasnfliomyio Tpy6Ky 
11, no kotopom ujunw npoTHBOCKonb)KeHM«, 
o6pau|eHHbie cbohmm onopHbiMM <pnani\aMv\ 2 b 

CTOpOHy BblXOAHOrO OTBepCTMfl 12, 

nepeMemaKDTCfi coocho. Co ctopohw, 
npOTMBonono>KHOvi pacnonomeHMK) ewxoAHoro 
OTBepcTMfl 12 HanpaBnflJou^aq Tpy6xa coo6u4eHa 
c 3arpy30HH0M Tpy6KOM 13, coo6meHHOM c 
HaKonHTeneM ujvinoB npoTMBOCKonbweHMA (ne 
noKasan). IloAaBaeMbie M3 HaKonnTenq ujunbi 
npoTWBOCKonwKeHMH nocTynaK)T b 3arpy30MHyio 
Tpy6Ky 13 opueHTMpOBaHHbiMw cbommh 
onopHbiMM (pna»i\aMv\ 2 b cTopoHy 
nepeMeineHMn b HanpaBn^KDi^yio Tpy6Ky. B 
Kopnyce ycTpowcTBa co ctopohw BbixoAHoro 
OTsepCTun pacnonoweHbi ry6KM 14, 
ycTaHOBneHHbie c yrnoeoM noABVDKHOCTbto m 
HecyiAne Ha cso6oAHbix KOHLjax aneivieHTbi 
pacujupeHnw OTBepcTMfl b rpyHTosaLjene. Ty6Kn 
CBfl3aHbi Me)KAy co6om, HanpuMep, ynpyruM 
aneMeHTOM 15, o6ecneHMBaK3iAMM b Hepa6oseM 
nonoweHMM ycTpowcTBa npn>KMM ry6oK APyr k 
Apyry. SneMeHTaMM pacaiiipeHMfl ry6KM 
bboahtca b oTBepcTue rpyHT03ai^ena. 

TonKaTenb 16 npeAna3HaMeH p^nn 
o6ecneHeHna BbiTanKHBaHun uunna 

npOTMBOCKonbMceHMfl M3 Hanpaenmomeii Tpy6nn 
Mepe3 BbixoAHoe OTeepCTMe b CTOpOHy ry6oK, 
pa3BeAeHne nx sneMeHTOB paciunpeHun b 
OTBepCTMM n npoAaBnuBaHMR ujuna b sto 
pacujupeHHoe OTBepcTne. B ashhom npMMepe 
TonKaTenb npeACTaBnneT co6ow necKonbKO 
CTep)KHeM, KOHL|aMn BbiBeAeHHbiMM sepes 
paAManbHbie u\env\ 17 HanpaBnmou^ePi Tpy6KM b 
30Hy BbixoAHoro oTBepcTMH (c})Mr. 17). IIpmboa 
TonKaTenfl b AaHHOM npuMepe McnonHeHnw 
ycTpowcTBa npeAcraBnfleT C060C1 

nHeBMaTMHecKMM unvi ruApaBnunecKHM cmhobom 
t4nnnHAP, Kopnyc KOToporo o6pa30BaH topi^obom 
CTeHKovi, HenocpeACTBeHHO KopnycoM 
ycTpOMCTBa m HanpaB/i«K)iAei4 Tpy6K0ii. 
riopiueHb 18 3Toro i4M/iMHApa, noAnpymnHeHHbiM 
b cropoHy ynpaBnflroiAew nonocTM 19 cunoBoro 
i4nnnHApa, ycTaHOBnen c BO3M0>KHOCTbK) 
ocesoro nepeMetAeHna no HanpaBnaioiAeft 
Tpy6Ke. Ha nopiuHe 18 3aKpenneHbi APyrwMM 
KOHuaMM yKa3aHHbie cTep>KHM, KOTopwe Moryr 
6biTb csnaaHbi Me?KAy co6oft ynpyruM 
aneMeHTOM (He noKaaaH) a^« mx npn>KaTMfl k 
HanpaBnnioiAeCi Tpy6Ke m aneMeHTaMM 20 
HanpaaneHiin nepeMeujeHun cTep>KHevi. (Ipw 
chatmm AaaxieHMfl b ynpaBnflKJmew nonocTn 
nopuieHb B03BpainaeTcn b nepBOHananbHoe 
nonoweHne noA ycMnweM noA>KMMaK)iAeM ero 
npy)KMHbi. 

YnpaBnflioLAafl nonocrrb 19 cooGmeHa 
MarncTpan«MM c nycKaTeneM npwBOAa, kotopwm 
npuMeHMTenbHo k paccMaTpuBaeMOMy npuMepy 
npeACTaBnfleT co6om pacnpeAennTenb 21, 
ynpaBnneMbiPi ot opraHa ynpaBneHMJi 22 m 
coo6iAeHHWM c hctohhmkom AaBneHMfl 23. npn 
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ncnorib30BaMnn nHeBMOcxeMbi mctomhmkom 
flaBneHun RermeTCR pecneep v\r\v\ KOMnpeccop. 
B btom cnynae pacnpeAennierib npeACTaanweT 
co6om nHeBMoannapaT c cpyHKL^ew noAanw 
ASBnenwR b ynpaB/ifljomyK) nonocTb 19 m 
BbinycKa arema b aTMOCQ>epy. ripn 
Mcno/ib30BaHnn ruApocxeMbi Mcnonb3yeTCR 
cooTBeTCTByiomafl aneMeHTHaR 6aaa npn 
coxpaHenuM cxeMbi a qenoM. 

Ha (pur. 16 noKa3ano nqnoweniie aneMemoB 
ydpoMCTBa npn BBOAe tunna 

npOTMBocKonbweHMfl b rpyHToaai^en 24. flnR 
BBOfla lunna b OTBepcTue rpyHT03ai^ena 
npOTeKTopa CHanana bboart aneMembi 
pacinMpeHMH ry6oK 14 b sapaHee 
noAroTosneHHoe oTsepCTHe, 3aieM noAaioT 
AaBnenne b ynpaBrmromyK) nonodb m 
o6ecneHMBa»OT nepeMeu^eHne nopWHR no 
HanpaBn«K)ineM Tpy6Ke 11. flopaieHb 
nepeMeu^aeT b HanpasneHnn CBoero abmwbhhr 
cTepwHM, KOTopwe pacnono>KeHHbiMM b 
paflnanbHbix cKB03Hbix menRX 17 cbohmm 
cbo6oahwmm KOHijaMM ynwpatoTCR b mm 
npoTMBocKonb>KeHMfl, KOTopbirt pacnono>KeH 
nepBbiM y BbixoAHoro OTBepcTMR. flanbHefiuiee 
nepeMemeHne nopWHR npuBOAMT k TOMy, hto 
ujun npoTMBOCKOnb>KeHMfl, ynnpa«cb b ry6xM, 

pa3BOAHT MX, paCLDUpHR OTBepCTMe B 

rpyHT03ai^ene. noc/ieAywmee nepeMemeHwe 
nopWHR npMBOAUT k TOMy, hto lumh 
npoTM8ocKor»b>KeHHfl BHeApneTcn b oTBepcTue 
rpyHT03auena. CHRTwe AaBneHMR b 
ynpaBHRiOLneM nonocTM npuBOAMT k TOMy, hto 
noA AewcTBueM noAWMMStomew ero npywwHbi 
nopoieHb CMeu^aeTc« b nepBOHsnsnbHoe 
nonoweHue, otboaht CTepwHM. Yctpomctbo b 
ijenoM otboamtcr ot lumhw, ry6KM BbiCKaKMBawT 
npn 3T0M M3 rpyHT03aL;ena. UJun ocrrseTCR b 
OTBGpCTuw. Ero yAeprcsHMe b Tene pe3MHbi 
o6ecneHHBaeTCfl aa cneT 06W3TMR uunna 
HenocpeACTBeHHO pe3MHOM npoieictopa nnn 3a 
CMeT 3Toro o6>k3tmr m AonoriHMTeribHO 3a cseT 

BB6A6HMR KTJefl HHM klHbtX 3aKpenJlRK)U4MX 

cpeACTB. 

flnR BBeAeHMfl b rpyHToasLjenbi npoTexTopa 
ujuHbi. noAnexomeM oiunnoBKe, tunnoB 

npOTMBOCKOrib>KeHMfl, MMeiOLAMX 

npocTpaHCTBeHHyto opueHTaunK) jih6o no 
nono)KeHMK) bctsbkm oTHOCMTeribHo Kopnyca, 
jim6o Kopnyca no OTHOweHMK) k onopnoMy 
cf)naHt4y, Heo6xoAHMO, hto6w noAaBaeMbie M3 
HaKonHTenn ojnnbi npoTMBOCKonbweHMR 
pacnonararmcb b 3one BbixoAHoro OTBepcTwa 
HanpasnnjoiAeM Tpy6KM y>Ke opueHTMpoBaHHO. 
TonbKO b 3tom cnynae onepaTop MoweT bbbctm 
ujvin npoTHBOCKonbmeHMH b npoTeicrop 

OAH03H3MHO B COOTBeTCTBMH C 33A3HH0M 

opkieHTauweM no pucyHKy 6eroBOW aopowkm m b 
cooTBeTCTBMM c ({DOpMOM caMoro ujMna. 

Kax npaBMno, M3 HSKonMTena b 3arpy30MHyio 
Tpy6Ky ujunw npoTMBOCxoribweHMR nonaAa»OT 

y)Ke OpMeHTMpOBaHHblMM CBOHMM OIlOpHblMH 

c})naHi4aMM b cTOpOHy BbixoAHoro otbgpctma. 



npn npoxoKABHun nyTM no 3arpy30MHofi Tpy6xe 
m no HanpaBnflKJiMBM Tpy6xe oinnbi 
npOTMBOCKonb>KeHMfl opvieHTMpyiOTcn no 

npOAOHbHOMy M OKpy)KHOMy nono>KeHMRM B 
5 COOTBBTCTBMH C 0C06eHH0CTRMH 

npocTpaHCTBGHHOw K0H(jDnrypai4MM caMoro 
ujuna. Rnn 3Toro 3arpy30MHa« m HanpaBnRJou^ne 

Tpy6KM BbinOnHRKDTCR C HanpaBflRWLMMMH 

aneMBHTaMM, 0AH03HaHH0 opueHTupyjou^nMM 
w wnri npoTHBOCKonbMOHnw no ero nonoweHviK) 

OTHOCHTBribHO 3TMX SflBMeHTOB H C3MHX Tpy60K. 

B KanecTBe aneMeHTOB npoTMBOCKonb>KeHMfl 
yKasaHHbtx Tpy6ox mokho paccM3TpMB3Tb 

npoqbHHb MX CeMGHMR, C00TBeTCTByK)U4MM 

15 npocfcwnio caMoro uiMna. HanpMMep, npM 
Mcno/ib30BaHMM tuMna npOTHBOCKonb>KBHMR no 
Q*)Mr. 11 m 6epn 3a 6a3y opueHTai^MM cpopMy 
onopnoro cpnaHi^a 2, npocjjunb Tpy6ox Mo>KeT no 
qbopMe cooTBeTCTBoaaTb qbopMe cpnaHiAa (q*)Mr. 

20 18). 

ECTeCTBeHHO, HTO BWXOAHOe pTBepcTue 
HanpaannjoiAeM TpySKM Taione aoh>kho MMeTb 
HanpsBnnjoinne sneMeHTbi, HanpMMep. KOHei4 

Tpy6KM C BWXOAMblM OTBepCTMeM MO)KeT 6blTb B 

25 ceneHMM BbinonHeH no cpopMe onopHoro 
cpnaHMa ujktna (4)nr. 19). 

Bo3MO)KHbi n MHbie npMMepbi peann33i4MM 
H3np3Bn«K>iMnx sneMeHTOB Tpy6oK m rtw 
BbixoAHoro OTBepCTMR, HanpMMep, b BMAe 

20 pe6ep, BbicTynoa h/im npope3ew b Tpy6Kax. 
OflHaKo AaHHbie npMMepbi He npMBOA«Tc«, Tax 
Kax p,nn xa>KAoro ujuna npoTMBOCKonb)KeHMR 
BbinonHRK)TCR TaxMe HanpaanaiomMe, KOTopwe 
OTBena/iM 6bi oco6eHHOCT«M McnonneHMR 

35 caMoro tuMna. 

HscToamee M3o6peTeHMe no3BonnT 

C0Kp3TMTb BpeMR M nOBblCMTb TeXHOHOrMHHOCTb 
LUMnOB3HMR QJMH Tp3HCn0pTHblX CpeACTB 
UJUnaMM npOTMBOCKOnb^eHMR, OTJlMHaiOlUMMMCR 
4Q Heo6xOAMMOCTbK) npOM3BOACTBa MX 

npocTpaHCTBeHHOM opneHTai4MM npM ycTaHOBxe 
b npoTexTop. 

OopMyna M3o6peTeHM«: 

YCTpOMCTBO AflR LUHnOBaHMR UUMH, 

45 C0Aep)KaiAee 3arpy30HHyio Tpy6xy a^« ujnnoB 
npoTMBOCKonb)KeHMfl, HanpaBJiRKDii^yto Tpy6Ky, 
coo6ineHHyK> c 3arpy30HHOM Tpy6xoM m 
MMeK>myK> BbixoAHoe OTBepcTMe a^r Luwna 
npoTMBOCKonb)KeHMR, ry6KM a^ia paciUMpeHUfl 

50 OTBepcTMR b rpyHTOsai^ene npOTeKTopa ujMHbi 
npM BBOAe opMeHTMpoBaHHoro cpnaHi^eM b 
cTopoHy OTBepcTMR HanpaBnnwmeM Tpy6KM 
ujMna npoTMBOCKonwxeHMR, TonxaTenb c 
npMBOAOM A^ifl BBOAa ujMna b paciuMpeHHoe 

55 OTBepcTMe, nycxaTenb npMBOAa, OTJinnaioiAeecR 
TeM, hto 3arpy30HHan Tpy6xa m HanpaBriRwiAaR 
Tpy6xa BbinonHeHbi c HanpasriRKDiuMMM 
sneMeHTaMM p,n* opueHTupoeaHMR uJMna b 
oxpy>KHOM nono>KeHMM A^fl ero noAanM m 

60 ycT3H0BKM b npOTeKTOp, npw 3tom npoc^Mnb 
ceneHMR yxa3aHHbix Tpy6ox noBTopfleT npoqbMnb 
ceneHMR ujMna npOTMBOCKorib)KeHMfl. 
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